Design of a filamentous polymeric scaffold for in vivo guided angiogenesis.
Angiogenesis is mandatory for reperfusion of viable tissues, and lack of vascularization may cause ischemia. The increasing disparity between the demand and availability of adequate substitutes for small-diameter human blood vessels has prompted an intensive search for artificial materials or biological allograft tissues, both of which usually fail in the long term. The objective of this study was to pioneer a novel model for in vivo guided angiogenesis based on a specific design process of a filamentous polymeric scaffold with endothelial cells in a 3-dimensional culture system. To our knowledge, this is the first report of an in vivo guided angiogenesis approach based on a 2-step model, composed of endothelial cells and a filamentous polymeric scaffold framework. Endothelial cells that had been cultured on a specifically designed filamentous polymeric scaffold within a regulated dynamic tissue culture system were shown in vivo to induce guided angiogenesis. Cells seeded on a biodegradable polymeric scaffold were implanted into mice. On day 28 after implantation, analysis revealed a guided angiogenic process along the path of the implanted polymeric scaffold as well as initial evidence for early maturation of engineered vessels, allowing red blood cells to flow through the forming lumina of new vessels as the polymer degraded. The authors conclude that in vivo guided angiogenesis can be achieved by combining endothelial cells with biodegradable filamentous polymeric scaffolds and that this model can lay the cornerstone for vascular engineering and future development of clinically available protocols aimed to treat life-threatening cardiovascular conditions.